Van Praagh and McNamara have described multiple mechanisms for aortic valve prolapse in ventricular septal defect.1 They and others have suggested that an infundibular (supracristal) ventricular septal defect leads to a lack of anatomical support of the aortic valve, the right coronary cusp and sinus of Valsalva being without conal muscular support.23 In perimembranous (infracristal) ventricular septal defect the defect typically lies between approximately half of each leaflet of the right and noncoronary cusps. There is probably also an abnormal aortic valve with a defective commissure, usually between the right and the non-coronary cusps, with subsequent poor aortic leaflet apposition during diastole. With infundibular defects of the muscular interventricular septum there is often considerable herniation of the right coronary cusp, in contrast to the involvement of the right and noncoronary cusps in perimembranous defects.' 3
SUMMARY Angiographic criteria for the recognition of aortic valve prolapse in isolated ventricular septal defect were based on the degree of aortic cusp deformity and the presence or absence of aortic regurgitation. Ninety eight consecutive patients with isolated perimembranous or infundibular ventricular septal defects who were catheterised and had aortography performed were reviewed. They included five with postoperative ventricular septal defects and three with additional mild right ventricular outflow tract obstruction. Eighteen were found to have aortic valve prolapse. Although eight of the 18 were noted to have aortic regurgitation angiographically, only three had an early diastolic murmur. Only eight of the 18 patients had cross sectional echocardiographic findings suggestive of prolapse. All of these had at least moderate prolapse angiographically. Cross sectional echocardiography was found to be insensitive in diagnosing mild degrees of aortic valve prolapse. A trend towards a decreasing left to right shunt was noted as the degree of aortic valve prolapse increased. Spontaneous decrease in the size of a ventricular septal defect may be due to unrecognised aortic valve prolapse without clinical evidence of aortic regurgitation.
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Accepted for publication 2 June 1986 There may also be lateral movement of the aortic valve and sinus to the right during rapid ejection of blood from the left ventricle to the aortic root.
In addition, the intra-aortic pressure during diastole is said to force the unsupported aortic valve annulus towards the right ventricle with elongation of the free margin of the aortic cusp and resultant incompetence. Further abnormal opening of the involved leaflet(s); aortic Table 2 Grade of aortic valve prolapse and cusp (s) regurgitation present (fig 4) . The degree of aortic valve prolapse was individually graded by three observers using the above criteria. If the gradings differed the aortograms were IIb (table 1) . In these 18 patients the defect was infundibular in two patients and perimembranous in 16, one of whom had an additional mid-muscular defect. Table 2 shows the details of cusp involvement and the degree of prolapse. None of the 16 patients with perimembranous defects and prolapse had an outlet extension.
In the total series there were five others with outlet extension without prolapse and a further two with infundibular defects without prolapse. Five of these seven patients were studied as infants. Table 3 shows the pulmonary to systemic flow ratios (Qp:Qs). Two thirds of the patients with no prolapse and all patients with grade I aortic valve prolapse had a flow ratio > 2-0. In patients with grade II aortic valve prolapse the mean ratio was 1-9. Three patients with grade III aortic valve prolapse had a mean ratio of 1 5. Only three patients had an early diastolic murmur, even though eight had evidence of aortic regurgitation on aortography.
Of the 18 patients who had angiographic evidence 5) . Systolic motion of the affected leaflet was abnormal. The cusp appeared to be displaced inferiorly and not opening fully ( fig 5) . In the more severe cases of aortic valve prolapse the right coronary cusp could be seen prolapsing through the ventricular septal defect into the right ventricular outflow tract during diastole. In the short axis view __p9 also, the affected aortic valve leaflet could be seen bulging into the right ventricular outflow tract. If the non-coronary cusp was involved, it appeared to be bulbous and displaced the right coronary cusp anteriorly and towards the left (fig 6) . Thirteen of the patients diagnosed as having aortic valve prolapse have had surgical closure of the ventricular septal defect. The position of the ventricular septal defect was confirmed in all; two had infundibular defects and the others had perimembranous defects. Aortic valve prolapse was noted in all. In six patients the prolapsed aortic valve leaflet was tethered to the ventricular septal defect margin and had reduced the functional size of the 
